This study was conducted to determine the pattern of early regenerative response to orthotopic intact liver transplantation in the rat and to investigate whether the response differed in grafts with or without revascularisation of the arterial bed.
Outbred male Long Evans (LE-LE allogeneic, non rejector) rats weighing 300-350g were subjected to orthotopic intact liver allograft using a "sleeve" anastomosis for the hepatic artery. Total warm ischaemia ranged from 19 to 34 minutes and no storage was employed. Comparison was made with a group of control rats which were subjected to 25 minutes total inflow occlusion and regeneration was measured with tissue thymidine kinase (TK) and mitotic figures. Samples were taken at 1,2,4,7,10 and 20 days post-operatively. Plasma aspartate aminotransferase (AAT) and light microscopy were used to evaluate hepatocyte necrosis. There was a brief sharp increase in TK and AAT in the first 24 hours after sham operation but no appearance of mitotic figures. A similar but more prolonged increase in TK occurred in the arterialised transplant group with the highest levels recorded on day 4 . The level remained significantly elevated above pre-operative until 10 days and declined within 20 days. Mitotic figures appeared at 2 days, reached significance at 7 and 10 days and had disappeared by 20 days. The pattern of changes was accentuated in animals in which the artery was not reanastomosed and the increases in TK and AAT were still significant at 20 days. Whilst similar degrees of peri-portal cellular infiltrate occurred in both groups of rats, bile duct proliferation was most obvious in non-arterialised animals.
As compared with a previously prepared group of partially hepatectomised animals, the regenerative response after liver transplant was delayed and prolonged especially in the non-arterialised group.
It is concluded that a regenerative response occurred in liver allografts in rats soon after operation, which was slightly prolonged if the hepatic artery was not anastomosed and that the response seemed to be related to hepatocyte damage which occurred as part of the procedure. The Animals were subjected to liver transplant under ether anaesthesia using the method previously described for autografts2. Briefly, the donor liver was dissected free and the recipient was prepared simultaneously. After i.v. heparinisation (,0.5 mg/kg) of both animals, the donor liver was removed without flushing; it was held in cooled swabs during the immediate insertion. The portal vein and suprahepatic i.v.c, were anastomosed with 9-0 silk and the circulation to the liver was restored.
The infrahepatic i.v.c, was anastomosed with 9-0 silk and opened. In 55 animals, the hepatic artery was repaired using the "sleeve" technique of Duminy3. Thereafter in all animals, the bile duct was repaired by end-to-end anastomosis over a stent2. The laparotomy was closed.
Group H Control-sham-operated (n 100 rats) The liver dissection and heparinisation were performed as if for transplantation and the portal vein and hepatic artery were clamped for 25 minutes to simulate the period of warm ischaemia during grafting. Thereafter, the portal vein clamps were removed in all animals and the hepatic arterial clamps in 50 rats. In the remaining 50, the hepatic artery was definitively ligated and divided. The laparotomy was closed.
All operations were performed between 9.00 and 11.00 daily and postoperatively, animals were housed in a room with 12 hour day/night lighting schedule. 
HISTOLOGY
All animals showed evidence of marginal or centrilobular necrosis in liver biopsies at 24 hours and 2 days. In control animals, these changes resolved rapidly and biopsies at 4,7 and 10 days showed minimal differences from normal. In liver transplanted animals however, whether arterialised or not, there was evidence of hepatocyte necrosis with peri-portal mononuclear cell infiltrate. By 10 days, these changes affected approximately 50% of hepatocytes and portal tracts and were graded as moderate. The changes were not more severe by 20 days. Bile duct proliferation was seen in only one biopsy from the AG group, but was a uniform feature of the NAG group as was inflammatory cell infiltrate into the sinusoidal areas.
DISCUSSION
This study was conducted to define the regenerative response to intact liver grafting in rats and to determine whether restoration of the arterial circulation influenced this response.
The data showed that there was a significant regenerative response in recipients of liver grafts, whether arterialised or not. While the response in the NAG group appeared delayed compared with that in the AG group, the differences were not significant due to wide ranges. Of more importance however, were the facts that in both groups, the peak response was recorded at least 24 hours after the recorded peak in PH animals and that the responses persisted at least to 10 It is concluded that a regenerative response does occur in liver allografts in rats soon after operation; this response is slightly prolonged if the hepatic artery is not reanastomosed. It seems important to identify the histological changes (in nonarterialised grafts) which result from interruption of the arterial supply. Hepatocyte necrosis and peri-portal inflammatory cell infiltration occurred as a result of damage during grafting in both groups but proliferation of bile ducts and Kupffer cells seemed specific for de-arterialisation. Thus the initial period of regenerative response is not affected by de-arterialisation but both groups of grafts showed a delay in regenerative response which would persist in the clinical setting into the time when rejection would be expected. Koch 
